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(57)Abstract: 

PROBLEM TO BE SOLVED: To deflect light fast at a desired 
deflection angle. 

SOLUTION: This device consists of at least a light source 12 
for signal light, a light source 1 1 for control light having a 
different wavelength from the light source 12 for the signal light, 
a wedgelike light intensity distribution adjusting means 6, and an 
optical element 9 formed of a light responding composition. In 
this optical element, a refractive index distribution is formed by 
the control light and the deflection of the signal light is 
controlled by this refractive index distribution. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The optical element which consists of an optical response constituent constituted that wedge- 
shaped refractive-index distribution should be formed in the interior by the ability irradiating light by 
wedge-shaped optical intensity distribution. 

[Claim 2] The deviation component using the optical element characterized by deflecting signal light of the 
wavelength which is constituted at least from an intensity-distribution adjustment device for irradiating light 
by wedge-shaped optical intensity distribution by the optical element which consists of an optical response 
constituent, and this optical element, forms refractive-index distribution into said optical element by control 
light, and differs from said control light according to this refractive-index distribution. 
[Claim 3] The step which gives wedge-shaped optical intensity distribution to the optical element which 
consists of an optical response constituent, and irradiates the control light of the wavelength which this 
optical element absorbs to it, The step which forms wedge-shaped refractive-index distribution into said 
optical element by this exposure, The optical control approach using the optical element which consists of 
steps which control light by irradiating the signal light of wavelength which is different from control light in 
an optical element with refractive-index distribution of this wedge shape, and deflecting this signal light at 
least. 

[Claim 4] The optical control approach using the optical element according to claim 2 characterized by 
changing said control luminous intensity and changing the deflection angle of said deviation. 
[Claim 5] The deviation component which turns into an optical element which consists of an optical 
response constituent, and this optical element from the intensity-distribution adjustment device for 
irradiating light by wedge-shaped optical intensity distribution at least, It consists of the 1st light source 
which outputs the light of the wavelength which said optical element absorbs, and the 2nd light source 
which outputs the light of different wavelength from this 1st light source at least. The optical control unit 
using the optical element characterized by generating wedge-shaped refractive-index distribution in said 
optical element by the light of said 1st light source, and controlling the deviation of the light of said 2nd 
light source by refractive-index distribution of this wedge shape. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a useful optical element, the deviation component using it, 
the optical control approach, and an optical control unit in the field of optoelectronics (photonics), such as 
optical communication and optical information processing. Especially based on change of the refractive 
index of an optical element, it is related with the optical element which deflects light (signal light), the 
deviation component using this optical element, the optical control approach, and an optical control unit. 
[0002] 

[Description of the Prior Art] Generally as a means to deflect light, the following approaches are taken. 

[0003] (1) Shake a mirror mechanically. 

[0004] (2) Rotate a polygon mirror mechanically. 

[0005] (3) Use an acousto optic effect. 

[0006] (4) Use the electro-optical effect. 

[0007] However, although the deviation approach which shakes a mirror mechanically is cheap, it has the 
fault that it is inaccurate and it cannot answer to high frequency. The approach using a polygon mirror is 
very expensive. If the approach using an acousto optic effect is expensive and it does not condense using a 
lens etc., it has the fault of not answering to high frequency. Moreover, it has the fault that a deflection angle 
is small, at an expensive price [ the approach using the electro-optical effect ], and greatly. 
[0008] In view of the starting situation, the approach of making produce refractive-index distribution in a 
medium, and modulating light with temperature, is proposed by JP,60-14221,A. The technique indicated by 
this JP,60- 124221, A gives heat to a medium by the exoergic resistor, produces refractive-index distribution 
in a medium, and is deflecting light. And an optical spot is blinked by whether this deflected light is shaded 
with a gobo. 
[0009] 

[Problem(s) to be Solved by the Invention] However, since the technique indicated by this JP,60- 124221, A 
will be made to generate heat by the exoergic resistor and a medium will be heated by heat conduction, it 
has a problem of "breadth of heat" essentially. That is, it is difficult to be unable to give a detailed heat 
gradient within a large area, but to acquire desired refractive-index distribution by the breadth of heat. 
Furthermore, even if micro processing of an exoergic resistor adopts the photolithography technique used 
with the semiconductor integrated circuit, it is very difficult actually, and has a fixed limitation, and a 
component cannot but enlarge it. if a component is enlarged, in connection with it, optical system is also 
complicated — and it enlarges. Moreover, since it will be made to generate heat by the exoergic resistor and 
a medium will be heated by heat conduction, it has the fault that a response is slow and cannot raise the 
frequency of refractive-index change, as an essential problem. 

[0010] It is this invention's giving wedge-shaped refractive-index distribution to a predetermined field in 
view of the above-mentioned trouble, and offering the optical element which the deflection angle of a 
request of the light (signal light) to penetrate can be made to deflect correctly according to this refractive- 
index distribution. 

[001 1] Other purposes of this invention are offering the optical element which raises the frequency of 
refractive-index change and enables deviation control of the high speed using this refractive-index change. 
[0012] The purpose of further others of this invention is offering the optical element which makes possible 
the optical deflection of deflection angle sufficient by the lowest possible optical power. 
[0013] The purpose of further others of this invention is cheap, and is offering the high deviation component 
of precision moreover. 
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[0014] The purpose of farther others of this invention is offering the deviation component which enables 
high-speed deviation control. 

[0015] The purpose of further others of this invention is offering the deviation component in which the 
optical deflection of deflection angle sufficient by the lowest possible optical power is possible. 
[0016] The purpose of further others of this invention is offering the optical control approach light's being 
deflected simply and correctly. 

[0017] The purpose of further others of this invention is offering the optical control approach which raises 
the frequency of the refractive-index change in an optical element, consequently enables high-speed 
deviation control. 

[0018] The purpose of further others of this invention is performing the optical deflection of deflection angle 
sufficient by the lowest possible optical power, and offering energy saving and the economical optical 
control approach more. 

[0019] The purpose of further others of this invention is easy an equipment configuration, and a price is 

offering the optical control unit which can deflect light at a low price and correctly. 

[0020] The purpose of further others of this invention has a compact equipment configuration, and it is 

offering the optical control unit in which high-speed deviation control is possible moreover. 

[0021] The optical deflection of deflection angle sufficient by the lowest possible optical power is possible 

for the purpose of further others of this invention, and it is that a running cost offers a low optical control 

unit. 

[0022] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st description of this 
invention is the optical element which consists of an optical response constituent constituted that wedge- 
shaped refractive-index distribution should be formed in the interior by the ability irradiating light by 
wedge-shaped optical intensity distribution. What is necessary is to arrange the intensity-distribution 
adjustment device for making optical intensity distribution into a wedge shape by position relation near the 
optical element etc., and just to form wedge-shaped temperature distribution into an optical element, in order 
to form wedge-shaped refractive-index distribution in the interior. Control light, such as a laser beam of the 
wavelength which an optical element absorbs to this optical element, is chosen, and, of course, is irradiated. 
And what is necessary is to deflect the signal light of different wavelength from control light by wedge- 
shaped refractive-index distribution, and just to make it take out only signal light, in order to deflect signal 
light using this optical element. For example, an intensity-distribution adjustment device has the aperture of 
a rectangular head or a rectangle, and should just constitute it from a filter with which it was made for the 
luminous-intensity distribution which penetrated this aperture to become a wedge shape. Since there is 
neither a time lag which the own temperature up of a heating element takes since the predetermined part of 
an optical response constituent is directly heated with light, nor a time lag required for heat conduction, the 
temperature distribution of a request at a high speed are attained. For this reason, desired refractive-index 
distribution can be formed extremely in a short time. And it is possible to change a refractive index and to 
change a deflection angle freely in the predetermined range by what the control luminous intensity which 
irradiates the optical response constituent in an optical element is changed for (for example, the outgoing 
radiation light power from the light source is changed). Moreover, since an optical response constituent can 
be easily manufactured with a well-known technique, the price of the optical element which consists of an 
optical response constituent of the 1st description of this invention is cheap. 

[0023] The 2nd description of this invention is characterized by being the deviation component which 
deflects signal light of the wavelength from which intensity-distribution adjustment devices for irradiating 
light by wedge-shaped optical intensity distribution are consisted of at least by the optical element which 
consists of an optical response constituent, and this optical element, temperature distribution are formed into 
an optical element by control light, and control light differs according to the refractive-index distribution by 
these temperature distribution. The intensity-distribution adjustment device of the 2nd description of this 
invention has the aperture of a rectangular head or a rectangle, and should just constitute it from a filter with 
which it was made for the luminous-intensity distribution which penetrated this aperture to become a wedge 
shape. The light (for example, semiconductor laser light) which came out of the light source is irradiated, by 
carrying out image formation of the light which penetrated this aperture to the optical response constituent 
in an optical element, predetermined heat energy distribution (temperature distribution) is formed into an 
optical element, and, as a result, wedge-shaped refractive-index distribution is formed in the aperture of an 
intensity-distribution adjustment device. Since the predetermined part of an optical response constituent is 
directly heated with light, desired temperature distribution and refractive-index distribution can be formed in 
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a short time. For this reason, a deviation frequency is high and can be attained easily about 10kHz. If an 
optical response constituent is chosen, the high deviation frequency of about 1 MHz is also possible. And it 
is possible to change a refractive index and to change a deflection angle by what the control light 
reinforcement which irradiates the optical response constituent in an optical element is changed for (for 
example, the outgoing radiation light power from the light source is changed). Since the predetermined part 
of an optical response constituent is directly heated with light, heating effectiveness is high and can change 
freely the deflection angle of the range predetermined by low optical power. 

[0024] The step which gives wedge-shaped optical intensity distribution to the optical element which the 3rd 
description of this invention becomes from an optical response constituent, and irradiates the control light of 
the wavelength which this optical element absorbs to it, The step which forms wedge-shaped refractive- 
index distribution into an optical element by the exposure of this control light, It is the optical control 
approach using the optical element which consists of steps which control light irradiates the signal light of 
different wavelength at an optical element with wedge-shaped refractive-index distribution, deflect signal 
light, and control light at least. What is necessary is to have the aperture of a rectangular head or a rectangle 
and just to use the filter with which it was made for the luminous-intensity distribution which penetrated this 
aperture to become a wedge shape, in order to give wedge-shaped optical intensity distribution. The light 
which came out of the light source is irradiated, by carrying out image formation of the light which 
penetrated this aperture to the optical response constituent in an optical element, predetermined heat energy 
distribution (temperature distribution) is formed into an optical element, and, as a result, wedge-shaped 
refractive-index distribution is formed in the aperture of this filter. Since it is heating direct for the 
predetermined part of an optical response constituent with light, temperature distribution and refractive- 
index distribution can be formed in a high speed. For this reason, a deviation frequency is high and can be 
attained easily about 10kHz. If an optical response constituent is chosen, the high deviation frequency of 
about 1MHz is also possible. And by changing the control light reinforcement which irradiates the optical 
response constituent in an optical element, it is possible to change a refractive index and to change a 
deflection angle into a high speed. . Since the predetermined part of an optical response constituent is 
directly heated with light, energy efficiency is high and a big deflection angle is acquired. Therefore, the 
deflection angle of the range predetermined by low optical power is changed freely. 
[0025] The optical element which the 4th description of this invention becomes from an optical response 
constituent, To an optical element, by wedge-shaped optical intensity distribution light The deviation 
component which consists of an intensity-distribution adjustment device for irradiating at least; It consists of 
the 2nd light source which outputs the light (signal light) of different wavelength from the 1st light source 
which outputs the light (control light) of the wavelength which this optical element absorbs, and the; 1 st 
light source at least. It is an optical control unit using the optical element which is made to generate 
refractive-index distribution in an optical element by the light (control light) of the 1st light source, and 
controls the deviation of the light (signal light) of the 2nd light source by this refractive-index distribution. 
The intensity-distribution adjustment device in the 3rd description of this invention has the aperture of a 
rectangular head or a rectangle, and should just constitute it from a filter with which it was made for the 
luminous-intensity distribution which penetrated this aperture to become a wedge shape. The light (control 
light) which came out of the light source is irradiated, by carrying out image formation of the light which 
penetrated this aperture to the optical response constituent in an optical element, predetermined heat energy 
distribution (temperature distribution) is formed into an optical element, and, as a result, wedge-shaped 
refractive-index distribution is formed in the aperture of an intensity-distribution adjustment device. Since it 
is heating direct for the predetermined part of an optical response constituent with light, temperature 
distribution and refractive-index distribution can be formed in a high speed. For this reason, a deviation 
frequency is high and can be attained easily about 1 0kHz. Furthermore, if an optical response constituent is 
chosen, the high deviation frequency of about 1MHz is also possible. And by changing the control light 
reinforcement which irradiates the optical response constituent in an optical element, it is possible to change 
a deflection angle. Since the predetermined part of an optical response constituent is directly heated with 
light, energy efficiency is high, and the power consumption of equipment is small. And by low optical 
power, the deflection angle of the predetermined range can be changed freely and it is efficient. What is 
necessary is just to use photomixing machines, such as a beam splitter, in order to use light (control light) of 
the 1st light source, and light (signal light) of the 2nd light source as the almost same optical axis in the 4th 
description of this invention and to carry out incidence to an optical element. Moreover, what is necessary is 
just to use a predetermined wavelength selection filter, in order to separate the signal light and control light 
which are outputted from an optical element. In addition, in order to carry out incidence of control light and 
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the signal light efficiently with the beam diameter of the magnitude set to the optical element, of course, 
what is necessary is just to use the optical system using a well-known lens etc. Anyway, since an optical 
control unit is made in an easy equipment configuration, the whole equipment becomes compact and the 
price also has it. [ cheap ] 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0027] (Gestalt of the 1st operation) Drawing 1 shows the example of an outline configuration of the optical 
control unit concerning the 1 st operation gestalt of this invention. The optical control unit concerning the 
gestalt of operation of the 1st of this invention consists of the light source (the 1st light source) 1 1 of control 
light, the light source (the 2nd light source) 12 of signal light, an optical modulator 3, a shutter 4, the lens 
group 5, ND filter 6, the lens 7, a photomixing machine 8, an optical element 9 of this invention, and a 
wavelength selection transparency filter 10 so that an outline may be illustrated to drawing 1 . 
[0028] Laser equipment is suitable for the light source 1 1 of control light. The optical control unit 
concerning the 1st operation gestalt of this invention is an example in the case of using gas laser and solid 
state laser as a control light. The oscillation wavelength and output are suitably chosen according to the 
wavelength of the target signal [ approach / of this invention / optical / control ] light, and the response 
characteristic of an optical responsibility constituent to be used. There is especially no limit about the 
method of laser oscillation, and the thing of the format of arbitration can be used according to an oscillation 
wavelength band, an output, economical efficiency, etc. Again. You may use it, after carrying out 
wavelength conversion of the light of a laser light source by the nonlinear optical element. Specifically, 
solid state laser, such as gas laser, such as an Ar ion laser (oscillation wavelength 457.9 thru/or 514.5nm) 
and He Ne laser (633nm), ruby laser, and Nd:YAG laser, dye laser, etc. can be used suitably. The light 
source (the 2nd light source) 12 of signal light uses the laser equipment of wavelength which is different in 
the light source (the 1st light source) 1 1 of control light. Moreover, not only the coherent light from a laser 
light source but non-coherent light can also be used for the light source 12 of signal light. Moreover, by the 
light filter or the monochromator, continuous spectrum light from the light source which gives the 
homogeneous lights other than laser equipment, such as light emitting diode and the neon discharge tube, a 
tungsten filament lamp, a metal halide lamp, the xenon discharge tube, etc. may be monochrome-ized, and 
may be used. 

[0029] An optical modulator 3 is used in order to change a deflection angle and to change control light 
reinforcement. For example, what is necessary is just to use AO modulator and EO modulator. A shutter 4 is 
used in order to shade, when control light is not required, and when substituting an optical modulator 3, it is 
not necessary to use it. When using a shutter 4, among an optical chopper and mechanical shutter, a liquid 
crystal shutter, an optical Kerr effect shutter, a pockels cell, an optical sound component, etc., from from, 
the actuation rate of the shutter itself is taken into consideration, and the thing of arbitration can be used as 
the format, for example, it can be used, choosing suitably. 

[0030] Since it is made the magnitude which was able to define the light of the gas laser which is the light 
source 1 1 of control light, or solid state laser and an optical element 9 is irradiated, the lens group 5 is used. 
[003 1 ] ND filter 6 is used in order to make control luminous-intensity distribution into a wedge shape, as 
shown in drawing 2 . In drawing 2 , the direction of an optical axis of control light is made into a x axis, the 
y-axis is perpendicular to space at drawing 1 , and the z-axis is a direction perpendicular to the optical axis 
(x axis) of control light within space. 

[0032] As shown in drawing 3 (a), the Gaussian distribution of the intensity distribution of a laser beam is 
carried out. If a lens aperture is larger than a laser beam, the Gaussian distribution also of the laser beam 
which passed the lens is carried out. The way things stand, the Gaussian distribution of the laser beam which 
carries out incidence to ND filter 6 is carried out. In the optical control unit of the 1st operation gestalt of 
this invention, a part of this laser beam that carried out Gaussian distribution is extracted using the laser 
beam transparency aperture 63 in a y-z flat surface as shown in drawing 3 (b). In drawing 3 (b), a periphery 
62 is the location which laser beam reinforcement can consider is about 0%, i.e., a beam diameter, in the 
Gaussian distribution on a concentric circle. That is, in order to extract a part of laser beam which carried 
out Gaussian distribution, the predetermined laser beam transparency aperture 63 is installed before ND 
filter 6 or an optical element 9. As this laser beam transparency aperture is shown in drawing 3 (b), one side 
(lower side) of the direction of the y-axis It consists of a segment passing through the location of the 
maximum reinforcement (100%) of Gaussian distribution, a segment by which the side (surface) of another 
side of the direction of the y-axis passes along about 30% of location of the main reinforcement of Gaussian 
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distribution, and a segment by which the side (right-hand side and left part) of both directions of the z-axis 
passes along about 70% of location of Gaussian distribution, and is the aperture of a rectangle [ like ]. The 
magnitude of this laser beam transparency aperture is about 0.03mm angle thru/or 0.1mm angle on an 
optical element 9. In this drawin g 1 , the intensity-distribution adjustment device of this invention is 
constituted from combination of the abridged laser beam transparency aperture 63 and abridged ND filter 6, 
and it is made the optical intensity distribution of the wedge shape from which the refractive index changed 
in the direction of the z-axis as shown in drawing 2 . And the deviation component of this invention consists 
of the intensity-distribution adjustment devices and optical elements 9 of this this invention. 
[0033] The light which had the optical intensity distribution of a wedge shape which is drawing 2 in the 
optical element 9 carries out incidence, and the optical element 9 which absorbed light causes refractive- 
index change with the heat resulting from light absorption. Change of a refractive index is proportional to 
the incidence reinforcement of light mostly below with a value with incident light reinforcement. Therefore, 
if incidence of the wedge-shaped light is carried out in the direction of a single dimension, refractive-index 
distribution of the wedge shape from which the refractive index changed in the direction of the z-axis will 
arise. What is necessary is just to use the various things which have the single crystal of a compound 
semiconductor well-known as an optical response constituent used for this optical element 9 etc. About the 
example of these optical response constituents, it mentions later. 

[0034] If signal light is used as the almost same optical axis as control light using the photomixing machine 
8 and incidence is carried out to an optical element 9, signal light will be deflected according to refractive- 
index distribution of the wedge shape from which the refractive index changed in the direction of the z-axis. 
The range of the include angle (deflection angle) to deflect is 0 degree thru/or 30 degrees, and it is changed 
by the power of control light. A deviation is not carried out when the power of control light is zero. A 
deflection angle increases as the power of control light is raised from zero. Since the predetermined part of 
an optical response constituent is directly heated with light, energy efficiency is high, for example, when He 
Ne laser (633nm) is made into control light, is 20 thru/or about 130mW low optical power, and can acquire 
a desired deflection angle freely (in 0 degree thru/or 30 degrees). The photomixing machine 8 is used in 
order to adjust the optical path of the control light which carries out incidence to an optical element, and 
signal light. Either a polarization beam splitter an unpolarized light beam splitter or a dichroic mirror can be 
used. 

[0035] With the wavelength selection filter 10, cut control light, only signal light is made to penetrate, and 
signal light is deflected. As a means for separating the signal light and control light from which wavelength 
differs, prism, a diffraction grating, a dichroic mirror, etc. can be used for others. As a wavelength selection 
transparency filter 10, the light of the wavelength band of control light is intercepted completely, and on the 
other hand, if it is the wavelength selection transparency filter which can penetrate the light of the 
wavelength band of signal light efficiently, the thing of well-known arbitration can be used. For example, 
plastics and glass which were colored with coloring matter, the glass which prepared the dielectric 
multilayer vacuum evaporationo film in the front face can be used. 

[0036] Here, the example of the optical response constituent used for an optical element 9 is described. This 
optical response constituent gives wedge-shaped optical intensity distribution, irradiates control light, 
originates in the temperature rise which happens to the field which absorbed control light, and its boundary 
region, produces change of a refractive index reversibly, and should just be the ingredient of light absorption 
nature [ like ]. For example, the thing which distributed the single crystal of the (a) compound 
semiconductor, or the particle of this compound semiconductor into the matrix material. What is necessary 
is just to use GaAs, GaAsP, GaAlAs, InP, InAs, PbTe, InGaAsP, ZnSe, etc. as a compound semiconductor, 
for example. 

[0037] (b) What distributed the particle of the single crystal thin film of a single elemental semiconductor, a 
poly crystal thin film, a porosity thin film, or this single elemental semiconductor into the matrix material. 
What is necessary is just to use silicon (Si), germanium (germanium), a selenium (Se), a tellurium (Te), etc. 
as a single elemental semiconductor. 

[0038] (c) What distributed the single crystal of the metal halogenide which doped dissimilar metal ion, or 
the particle of this metal halogenide into the matrix material. What is necessary is just to use a potassium 
bromide, a sodium chloride, a copper bromide, a copper chloride, a cobalt chloride, etc. as a metal 
halogenide. 

[0039] (d) What distributed the single crystal of cadmium chalcogenide, such as CdS, CdSe, CdSeS, 
CdSeTe, etc. which doped dissimilar metal ion, such as copper, or the particle of these cadmium 
chalcogenide in the matrix material. 
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[0040] (e) A ruby, alexandrite, a garnet, Nd:YAG, sapphire, Ti : The single crystal (so-called laser crystal); 

metal ion equivalent to the jewel which doped metal ions, such as sapphire and Nd:YLF The lithium niobate 

which doped (for example, iron ion) (LiNb03), LiB 305, LiTa03, KTiOP04, and KH2 P04, KNb03 and 

BaB 202 etc. — ferroelectric crystal; — the quartz glass which doped metal ions (for example, neodium ion, 

erbium ion, etc.), soda glass, borosilicate glass, and other glass. 

[0041] (f) What dissolved or distributed coloring matter in the matrix material. 

[0042] ************. 

[0043] Since a matrix material and the selection range of coloring matter are wide and processing to a thin 
film light corpuscle child is also easy the range, what dissolved or distributed coloring matter in the matrix 
material of (f) also in these optical response constituents (ingredient of light absorption nature) can be 
especially used suitably by this invention. The deviation frequency of the optical control unit concerning the 
1st operation gestalt of this invention is high, and although about 10kHz can be attained easily, if the 
ingredient of light absorption nature suitable [ from ] among the above-mentioned optical response 
constituents is chosen especially, the high deviation frequency of 100kHz thru/or about 1MHz is also 
possible. 

[0044] As an example of the coloring matter which can be used by this invention For example, xanthene 
dyes, such as Rhodamine B, rhodamine 6G, eosine, and Phloxine B, Acridine dyes, such as an acridine 
orange and acridine red, ethyl red, Azo dye, such as Methyl Red, Pori Phi Lynne system coloring matter, 
phthalocyanine system coloring matter, Thoria reel methane system coloring matter, such as cyanine dye, 
such as - diethyl thia carbocyanine iodide, and 3 and 3 '3, 3 '-diethyl OKISA dicarbocyanine iodide, ethyl 
violet, and Victoria blue R, etc. can be used suitably. 

[0045] In this invention, it is independent about these coloring matter, or two or more sorts can be mixed 
and used. 

[0046] The matrix material which can be used by this invention can use the thing of arbitration, if satisfied 
with the wavelength field of the light used by the optical control approach of (1) this invention that it can 
stability-good-dissolve or the coloring matter or the various particles which are used by that permeability is 
high and (2) this inventions can be distributed, and if needed [ (3) ] of the conditions of being self-gestalt 
holdout. 

[0047] The low-melting-glass ingredient created as a matrix material of an inorganic system with the so- 
called sol gel process besides being the single crystal of a metal halogenide, the single crystal of a metallic 
oxide, the single crystal of metal chalcogenide, quartz glass, soda glass, borosilicate glass, etc., for example 
can be used. Moreover, as a matrix material of an organic system, various organic polymeric materials can 
be used, for example. 

[0048] An approach well-known for dissolving or distributing coloring matter into these matrix materials 
can be used. For example, after dissolving (b) coloring matter and a matrix material into a common solvent 
and mixing, How to evaporate a solvent and remove; How to form a matrix material, since coloring matter is 
dissolved or distributed to the raw material solution of the inorganic system matrix material manufactured 
with a (b) sol gel process, Into the monomer of an organic macromolecule system matrix material, a solvent 
is used if needed. (Ha) The solution which dissolved a polymerization thru/or approach; which is made to 
carry out a polycondensation and forms a matrix material or (d) coloring matter, and an organic 
macromolecule system matrix material for this monomer into the common solvent since coloring matter was 
dissolved or distributed After both coloring matter and a thermoplastic organic macromolecule system 
matrix material trickle into an insoluble solvent, it carries out produced precipitate a ** exception and dries, 
the approach of heating and melting processing it etc. can be used suitably. A coloring matter molecule is 
made to condense with the device of the combination of coloring matter and a matrix material, and the 
processing approach, and although it is known that you are made to form the special meeting object called 
"H meeting object", "J meeting object", etc., the coloring matter molecule in a matrix material may be used 
on the conditions which form such a state of aggregation or a meeting condition. 

[0049] Moreover, an approach well-known for distributing various particles, such as a semi-conductor 
metallurgy group halogenide mentioned above into these matrix materials, can be used, for example, (b) — 
these particles — the solution of a matrix material — Or the method of removing a solvent, after distributing 
in the solution of the precursor of a matrix material; into the monomer of a (b) organic macromolecule 
system matrix material Since a particle is distributed if needed, a monomer using a solvent as a 
polymerization thru/or a precursor of an approach; (Ha) particle which is made to carry out a 
polycondensation and forms a matrix material After dissolving or distributing metal salts, such as perchloric 
acid cadmium and a gold chloride, into an organic macromolecule system matrix material, it processes by 
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hydrogen-sulfide gas. For example, the particle of a cadmium sulfide Or the method of depositing a golden 
particle in a matrix material by heat-treating, respectively; The approach of growing up a matrix material 
using the dopant gas which contains these particles in (**) or chemical vapor deposition (CVD), The 
approach of depositing a matrix material using the target which contains these particles in the sputtering 
method etc. can be used suitably. 

[0050] In addition, in the range which does not cause trouble to the function, the optical response constituent 
used by the optical element 9 of this invention may contain an anti-oxidant well-known as an additive, an 
ultraviolet ray absorbent, a singlet oxygen quencher, a distributed assistant, etc. in order to raise workability 
or to raise the stability and endurance as an optical element. 

[0051] The creation approach of the optical element 9 of [creation approach of optical element] this 
invention is selected by arbitration according to the class of ingredient which an optical element 9 
constitutes and uses, and a well-known approach can be used for it. For example, in the case of a single 
crystal, the ingredient of light absorption nature used for the optical response constituent in the (A) optical 
element can create a light absorption layer membrane by cutting / polish processing of a single crystal. 
[0052] (B) When creating the light absorption layer membrane which consists of a matrix material 
containing coloring matter, and the thin film-like optical element used combining optical glass, a light 
absorption layer membrane can be created by approach which are enumerated below. 

[0053] (b) How to carry out coating of the solution which dissolved coloring matter and a matrix material on 
the optical-glass substrate used as a heat transfer layer membrane by coating methods, such as the applying 
method, the blade coat method, the roll coat method, a spin coat method, a dipping method, and a spray 
method, or print by print processes, such as the Taira version, letterpress, an intaglio, a mimeograph, a 
screen, and an imprint, and form a light absorption membrane layer. In this case, the inorganic system 
matrix material creation approach by the sol gel process can also be used for formation of a light absorption 
membrane layer. 

[0054] (b) How to deposit on an optical-glass substrate by the electrochemical membrane formation 
technique, such as an electrodeposition process, an electrolytic polymerization method, and a micell 
electrolytic decomposition process (JP,63-243298,A). 

[0055] (c) Lang Mia Blodgett's technique which moves the monomolecular film made to form on water on 
an optical-glass substrate. 

[0056] (d) When the organic macromolecule system matrix material which forms a light absorption layer 
membrane is thermoplasticity, even if it uses hot pressing (JP,4-99609,A) and the extending method, a thin 
film thru/or a thick-film-like model optical element can be created on an optical-glass substrate. 
[0057] (e) How to deposit on an optical-glass substrate as an approach of using the polymerization thru/or 
polycondensation reaction of a raw material monomer, by technique, such as the casting method, the rear 
cushion injection mold method, and a photopolymerization method, when a monomer is a liquid. 
Furthermore, if this liquid is made to evaporate, it is also possible to use a plasma polymerization method. 
[0058] (**) How to deposit on an optical-glass substrate by approaches, such as a sublimation replica 
method, vacuum evaporation technique, the ion beam method, the sputtering method, a plasma 
polymerization method, a CVD method, and organic molecular-beam vacuum deposition (organic [ MBE ] 
law). 

[0059] (**) — spray into a high vacuum container from the spraying nozzle which prepared the organic 
system optical material of two or more components for every component in the state of a solution or 
dispersion liquid, it is made to deposit on a substrate, and the manufacture approach (patent No. 2599569) of 
the compound-die optical thin film by heat-treating can also be used. 

[0060] (C) It is also possible to use it, where it changed coloring matter the solution into the dissolution or a 
distributed condition and it is furthermore put into a thin eel besides the thin film-like optical element used 
combining these optical glass. 

[0061] (Gestalt of the 2nd operation) The example of an outline configuration of the optical control unit of 
the 2nd operation gestalt of this invention is shown in drawing 4 . The gestalt of the 2nd operation is an 
example which uses semiconductor laser as a control light. The optical control unit concerning the 2nd 
operation gestalt of this invention consists of the semiconductor laser 21 as the light source (the 1st light 
source) of control light, the light source (the 2nd light source) 22 of signal light, the lens group 5, ND filter 
6, a lens 7, a photomixing machine 8, an optical element 9 of this invention, and a wavelength selection 
transparency filter 10 so that an outline may be illustrated to drawing 4 . 

[0062] Semiconductor laser 21 is suitably chosen according to oscillation wavelength and outputs, such as a 
GaAs, InGaP, InGaAlP, InGaAlAs, GaAlAsSb, and GaN system. The wavelength of the semiconductor 
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laser as the light source of control light is chosen so that it may become different wavelength especially 
from the wavelength of the light source 22 of signal light. Moreover, it chooses in consideration of the light 
absorption property of an optical element 9. You may use it, after carrying out wavelength conversion of the 
light of semiconductor laser 21 by the nonlinear optical element. 

[0063] Although the configuration shown in drawing 4 has the part which is common in the configuration 
fundamentally shown in drawing 1 , the optical modulator 3 and shutter 4 which were shown in drawing 1 
are unnecessary. It is because the power source which drives semiconductor laser is controlled, it can 
become irregular easily or the output of semiconductor laser can be turned on and off. Although it is 
desirable to use semiconductor laser also for the light source 22 of signal light, it does not bar using the gas 
laser and solid state laser other than semiconductor laser. Moreover, not only the coherent light from these 
laser light sources but non-coherent light can also be used. Moreover, also except laser equipment, by the 
light filter or the monochromator, continuous spectrum light from the light source which gives the 
homogeneous light, a tungsten filament lamp, a metal halide lamp, the xenon discharge tubes, such as light 
emitting diode and the neon discharge tube, etc. may be monochrome-ized, and may be used. 
[0064] In the gestalt of operation of the 2nd of this invention, outgoing radiation light of semiconductor 
laser (the oscillation wavelength of 780nm, continuous-oscillation output of 3mW) is mostly made into 
parallel light as the light source 22 of signal light, it irradiates and uses by about 50 micrometers on an 
optical element, and, on the other hand, the case where semiconductor laser (the energy distribution of the 
oscillation wavelength of 694nm and a beam cross section is Gaussian distribution and the output of a 
maximum of 50m W) is used as the light source 21 of control light is explained. 

[0065] Since it is made the magnitude which was able to define the output light from semiconductor laser 21 
and an optical element 9 is irradiated, the lens group 5 is used. Generally the beam divergence angle of the 
output light from semiconductor laser 21 is just over or below 10 degrees in a direction level to 30-degree 
order and a barrier layer in a direction perpendicular to a barrier layer at the shape of an ellipse. Since 
vertical breadth also made magnitude with such an angle of divergence of a laser beam almost the same also 
as for horizontal breadth and it irradiated it at an optical element 9, the cylindrical lens 51 whose focal 
distance which has a lens operation perpendicularly is about 10mm, and the cylindrical lens 52 whose focal 
distance in which it has a lens operation horizontally is about 30mm were used. 

[0066] ND filter 6 is used in order to make it a wedge shape, as control luminous-intensity distribution is 
shown in drawing 2 explained with the gestalt of the 1st operation. As shown in drawing 3 , the Gaussian 
distribution of the intensity distribution of a laser beam is carried out. If a lens aperture is larger than a laser 
beam, the Gaussian distribution also of the laser beam which passed the lens is carried out. In the optical 
control unit of the 2nd operation gestalt of this invention, a part of this laser beam that carried out Gaussian 
distribution is extracted using a laser beam transparency aperture (it has omitted in drawing 4 ). That is, in 
order to extract a part of laser beam which carried out Gaussian distribution, a predetermined laser beam 
transparency aperture is installed before ND filter 6 or an optical element 9. This laser beam transparency 
aperture is an aperture of the rectangle which encloses 100% of location of the main reinforcement of 
Gaussian distribution, and is asymmetrically arranged about the direction of the z-axis, as the gestalt of the 
1st operation explained. In this drawing 4 , the intensity-distribution adjustment device of this invention is 
constituted from combination of the laser beam transparency aperture and ND filter 6 which omitted 
illustration, and it is made optical intensity distribution as shown in drawing 2 . And the deviation 
component of this invention consists of the intensity-distribution adjustment devices and optical elements 9 
of this this invention. The light which had the optical intensity distribution of a wedge shape which is 
drawing 2 in the optical element 9 carries out incidence, and the optical element 9 which absorbed light 
causes refractive-index change with the heat resulting from light absorption. Change of a refractive index is 
proportional to the incidence reinforcement of light mostly below with a value with incident light 
reinforcement. Therefore, if incidence of the wedge-shaped light is carried out in the direction of a single 
dimension, wedge-shaped refractive-index distribution will arise. What is necessary is just to use optical 
response constituents (ingredient of light absorption nature), such as what dissolved coloring matter (or 
distribution), into the semi-conductor single crystal thin film explained in the gestalt of the 1st operation as 
this optical element 9, a metal halogenide single crystal thin film, and a matrix material (please specifically 
refer to the gestalt of the 1st operation). 

[0067] In the optical control unit concerning the 2nd operation gestalt of this invention, if signal light is used 
as the almost same optical axis as control light using the photomixing machine 8 and incidence is carried out 
to an optical element 9, signal light will deviate. The include angle to deflect is changed by the power of the 
semiconductor laser 21 of control light. When the power of control light is zero, a deviation is not carried 
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out, but a deflection angle increases as the power of control light is raised. The photomixing machine 8 is 
used in order to adjust the optical path of the control light which carries out incidence to an optical element 
9, and signal light. Either a polarization beam splitter an unpolarized light beam splitter or a dichroic mirror 
can be used. 

[0068] With the wavelength selection filter 10, cut control light, only signal light is made to penetrate, and 
signal light is deflected. As a means for separating the signal light and control light from which wavelength 
differs, prism, a diffraction grating, a dichroic mirror, etc. can be used for others. As a wavelength selection 
transparency filter 10, the light of the wavelength band of control light is intercepted completely, and on the 
other hand, if it is the wavelength selection transparency filter which can penetrate the light of the 
wavelength band of signal light efficiently, the thing of well-known arbitration can be used. 
[0069] 

[Effect of the Invention] As stated above, according to this invention, the optical element which the 
deflection angle of a request of the light (signal light) which penetrates a component can be made to deflect 
correctly according to the refractive-index distribution in a component can be offered. 
[0070] Furthermore, according to this invention, it is easy to be able to heat only the field of a request of an 
optical element in a short time, since it is heating with light, and to raise the frequency of refractive-index 
change. Therefore, the optical element which enables deviation control on the high deviation frequency of 
10kHz thru/or about 1MHz can be offered. Moreover, 20 thru/or about 130mW low optical power are 
enough as optical power required for this, and it can change freely the deflection angle of the range of 0 
degree thru/or 30 degrees. Magnitude is the case where light is irradiated by about 0.1mm angle, on an 
optical element 9, and these values will become enough [ 2 thru/or about 13mW ] as required power, if 
exposure area of light is used as about 0.03mm angle. 

[0071] Furthermore, according to this invention, it is cheap and, moreover, the high deviation component of 
precision can be offered. The high deviation frequency of 10kHz thru/or about 1MHz is possible for this 
polarizing element. 

[0072] Furthermore, according to this invention, the optical control approach that light can be deflected by 
the deflection angle of the range of 0 degree thru/or 30 degrees can be offered simply and correctly. 
According to this optical control approach, the high deviation frequency of 10kHz thru/or about 1MHz is 
possible, it can be enough come out of optical power required for deviation control by 20 thru/or about 
130mW low optical power, and, for a certain reason, it can offer energy saving and the economical optical 
control approach more. 

[0073] Furthermore, according to this invention, an equipment configuration is easy and the optical control 
unit with which a price can deflect light at a low price and correctly can be offered. The high deviation 
frequency of 10kHz thru/or about 1MHz is possible for this optical control unit, and if it applies to optical 
communication or optical information processing, it can process a lot of information. Moreover, 20 thru/or 
about 130mW low optical power are enough as optical power required for deviation control, and it can 
reduce a running cost. Furthermore, this optical control unit can change freely the deflection angle of the 
range of 0 degree thru/or 30 degrees. 

[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3(c) Sai*-r4Sl©3felSt ; mi<©3tlSi: 14^*456 



(4) 



»BB¥ 1 1 - 1 9 4 3 7 3 



fc»«WSS«-efc4ctT?ft«. *9KH<Dff3 0>4«tti:: 

i=au*-c#*. ^jcsffljstt^a^tf. imhz 

[0 O 2 6] 

[agM(7)S«fia>^ffl] jut. ^i®$#SBLr*^§Bj<7)ii 
[0027] cm i ommmm) m *\ \**§zm<Dm i 

Bjj^m i a)Hasa>^!Bl3«43fe«!iW3S«i* % is i ic«w 
^«^-r^cfc5l^^lffl)^CD^;ll (SaKWfciK) 11,1 
"^ftCDftffi {%Z<n$tM) 1 2. 3te^tft3§3. £ 

[0 0 2 8] «0W3fe(O*ai 1 l=l*U— +f^S/)<»5§T* 

* war** *fma>&mvt5&ifi 



r*MftLt*6MLttIl\ JM*»i::te«5L 
I*. 7;U=fW 9= (*fiafi4 5 7. 9fcl>L 
5 14. 5 nm) % MJ • *3j">U— +f (6 3 3 n 
m) &if<D8W*U— 9\ iHf— L>— WNd : YAGU 
-1fftifa>BK*U-1f. ft* U-lftt if 
§:t^JI)o «*3te<D3teffl (!fl20>;fc;TS) 1 2li#J 

ffli*cD3t;TS (Bia>*as) 1 1 £i*sfc£&sa>L/-- a 8 

$r-f*- K. if* *ft***x**ffl 

[oo2 9] 5fe^p§&3ii. mftftzm^ztztbizftm 
y, «KH>3-efCffl-r«&#ttffli^Mttfti^ > 

Sv^7^- tK^/Hz;k if a> 5% A* 

[0030] u>X85l** aifftfrDxaii i-e*** 

[0 0 3 1] N D^-<JU^ — 6li*JfflJ^0)5ig[^ft^g| 

M) l=Mft*«i?fc*. 

[0 0 3 2] U— *fftO>3iJ*»*l4. U3 (a) (C^"T 
CD-gp^^> 13 (b) IC^-T cfc 3 ^ y - z ¥® iz&l^ 

*f*2a»6 3*ffli^rft*ui-ro 113 (b) 
-So hp*.. #-5x»ftLfcu— !f«a>-ffl»ta#ai^- 

fC. Rr£0)U— *fjlfeaallB6 3£|»-r«. 
5t^iM^f*. 13 (b) y$**fS3C0-^ 



(5) 
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<»m (T2) # % iso*ftm<Dm*:&& ci oo%) cd 

tt«£a*tt«\ yli^fS]COffe^(Dffl (±521) tftf^X 
#*j<D + 'bi*ft(Dj?l 3 O z M£ffl 

(7)U-^3 l cSilS(i3t^m^9±r^#*^0. 0 3 
mmftMO. 1mm^-Cfc^>o 1 T*l*fiB& Lfc 

L/— tf&SiE^ 63d:ND7^;^-6<l: (Dfci^fr-t* 

tSc fit, ::a*«K0&ft&ffil»¥RJ:%¥X 
[003 3] #**T9K:H\ H2CDcfc5ft< Stf»<D 

A3t5$£lCit#J^6o «fcor-*5c*«|-C<*i;»<D* 

"*A*t*i*«fc. zi**iRii=B«**«KfcLfc<aFi;» 
<db8t*#*m><±i:*o zoyyt^m* 9izfHi*&*LS# 

eiiico^Ti*«is-r*o 

[0 0 3 4] «#3fe*3feSft»8*ffll^TMW*t(SrS 
H CStttlC L Xifc^m* 9 |Z Al* £ i* <5 <h . flHHfcttz 
»*rtlcB«*aW*ftLfc< *tf»0)B«*»*lc*-3 

Ttiffii-r^o nipj-rsfta imftft) \t % o° ^l>l3 

3&<*P<Dfc*tt. «|n]f4Lftl\, tt»*(D 

(6 3 3 nm) SMHXJ: Lfcif^lCtt. 20ftl^Ll 
3 OmWflJgOfgl^/^— T% ^rMCOgfSl^^ (0° 

fci^L3o° ©ffiffl-co iftizf?^ctA<-e*^o «a 
»*Hflrrsfca&i-m*5*<D-efe*. B*if— ax? 

[0035] «*a«?:7-r;u$ — i oicty, 

stLtMi:, ^uxa, attain-, 

37-ftfSttfflt4ui:/i<t#4. KSa«Sifi^-f 
^«po>ff*a>*©*ffiffl-r*^t*<-e#-So ffl*.tf, ft 

*»M*imfc#^Xft££ffll**c£j&<T?#4o 
[0 0 3 6] :ct, 56**^-9 |Zffll^*JfeJC»««« 



Lt RratMI=B8f*0>X1b£ * C 5 ft««JRil(D 

«B*SH*i: LTI*. GaAs. GaAsP. G 

a A I A s . I n P. I n A s . PbTe, InGaA 
sP. ZnSe6f*ffl^J|lliaK 
[ O 0 3 7 ] ( b ) i»7Mll¥«{*0J|Ltg ABH* B 

Lttt5/'ja> (Si). <r;U"7-^ix (G e) . -trU 

> (Se) , T^WU (Te) ft 

[0 0 3 8] (c) K-?LfcAB/\ 

py>ft»(D»ei, xii. c<D*«/\py>*b*(D* 

«?. ttlbfl^ *<b3/^uhftifSffl^*tlifi^. 

[0 0 3 9] (d) flft 3j">£ K—?L 
fcCdS. CdSe. CdSeS. CdSeTeft<i:tf> 

* K5^A*;ua>f^-f XI* eft* CD* K 

5^A*juay-*--f Kama?* 1 ? hU 

[o o 4 o] (e) ;utf— . 7b^> K9-f K 

*7h, Nd: YAG,^77^7, T i : 

7, Nd: YLFft<t\ K-?Lfc^5lZ 

( L i N b 03 ) . L i B3 05 r L i T a O3 . K T 
i OPO4 , K H2 P O4 „ K N b O3 % B a B2 02 

ftfa>5SR«i±«a : im^Lii. u 

<{*> % zc;Ut-^A^*>ft<tf) ZF-fLtzttU*? 

[0 04 1] (f) -7hU!y^X*r»*l3fttR**»X 
[0 0 4 2] *<3*lf b*l£ 0 

[00 4 3] ctt&©3ttJCSIBAM (^5RilXtt(D*r*4) 
CD + -e*. (f) (D^hU^^Xtttt^I-feSfe^jSlBX 
l*»«kLfctO)l*. "7 h'J y^X»»fc«fc«ft3R<Da« 

» 1 a)Xtt»ni=ff «%iH»SB©{ii^nakAttx < . 
1 o k h zSjtttsaizafiR-e**^ t$ic±iB(D*js 
»ffli«tta>rt*>&awft*iaitttta)«»*a-<ii. i o 

O k H zftl^L 1 MH zSJSO)K^iI|filHaat,nrffi-e 
[0 0 4 4] **WCffiL^ C i A<-C 1 6fi*0*(t« 



(6) 
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7adrV>B^i*C0#-y->7->^fem. 75 'J 
->>^-U>v, 75 'J v>U-y Kfc£<D75 'J i?>^fe 
m. if;i-U"; K, K&£*(D7i/fe3)^ tK'J 

'J >&fet?t. 7$Py7->16f, 3. 3* - V 
iW7AU;->7->a- h\ 3. 3' -vx^ 

HI, if^-/Wtl/'>h, t*5 MJ7 • rfjU— Rfcif 
0) h >) 7 'J 5 >£fefftfc E £ Z. t 

[0 0 4 5] *&BMX'lt. CtLf,(0fe^^*itt-C% X 

i±. 2«iu±£S#LTtefflt-&::<fcA<T-#.|> 0 

[0 0 4 6] *%WX~m^&Z. k&XZ h 'J 
*mii. (1) ^BJ©pfef)J^ji-effl^t>H*3t£DjK 
^Hl^T-ilig^ffiL^Ci:, (2) *SSHjn?m*e>*i-5 

ZttfX'Z&o 

[0047] is&airov h'J-v5xtm<t:L-cii. m*. 
miJJl>af-t-4 53?**^*. V—Vtf^ 

ftj«**i.fc«iiija#9x*t»air*ttfflt-*ct*«-e# 

[0 0 4 8] Z*lZ>0>^ h'J •>5X*t$4*^'fe^$-jtP 
X * -5 I- I*^»1CD73 54 * ffl 5 C ,»: # £ . 

5± ; (□) \rji> j f)\,mx'$£&?&mmm^ h u 
na>mn?£m^eLm%mMx.\*'a8i2-exfrt>^ h u 

5xW^)KlSt^S,4, (/\) h 'J 

LS»6*tT7 h 'J -v^Xtm^/rf -573;* ; 
IM* (-) e*^:««S^?-3f(7 h'J -^^JSl 

ffitt^&T h 'J •y5X»*4<7>M73*^jt(7)jtSlJcti^-ST 

•v5X«»<DiSa^^-li-*5J:U:*DX7J;ia)X*T-fe^ 
r h^^(*j -v> r j^^^j fciftufif 

[0 0 4 9] C4xe>(7>-7 h 'J -v5X«*4ct3^Jl^ 

$i**ic[*^ftjo)73;i$ffl^-5c<tA<r-#So mn\£ 
<.<<) z.h.hdiWc&^i^ t- <) v ? *tt&<Dm&, x 



SS -5 7J;i ; (a) *«B5#*3R^ h'J 7 5X« 

tt**«»»T-3R-7 h 'J -v^xW^^jt^xii^tftL, 

xi*. mwm-t&z tx±<j>m&=?-*. ^ti-etx-7 

H'J^5X»*4+lc«faj$i+^7J;i: (-) fc£l.M;Mb 
^WflfflfiEftji (CVD) l=fiL^-CC*t6©«tt^** 

7?5i-V>, 'J >5*5±lcfcl,'>TC:HP.a)fSI4^^ 

[0050] *jiB^rojt^^9t?ffl^e>^«)jt 

[005 1] [3fe^^(D^)iE7J*] *nBM0>Ht¥m* 
9 ©ft fi)c7J;ili. ^^9©^fcJ:U:ffiffl-rs«f4 

«fc^>T, w&>ta.m& : £ttf&-rzz.kt}<X'2Zo 

[0052] (B) ^.m^mLtz^ h'J>V7X*t^ 
[0053] (W) ft3H*J*tfV h'J ■y^X^^jgfS 
T•^X■r•l>A^, fc-SLMi, 2pKfi. OKg, ElRfi. fl.K5, X 

[00 5 4] (o) 5-t;um^;i 
(«#^BS 63-243298 -5§^?g) t* OT^-lb^W 

[0 0 5 5] (/n) 7KOT±lcff$fi£$-t+fcm^K$3t^ 

[00 5 6] (-) 3t?RiRJl^^ff^-r-i)*^»^ 



(7) 
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[0 0 5 7] (*) JSft^ey^-OM^ft^LMtt^S 
[0 0 5 8] (/s) X££tt»* 

-Aj*. xtiy zr^x-vm&m. CVD 

*tt*KFf*£»& (MMBES) fc£*0>*3*T?* 
[0059] (h) 2*»ja±a>*«»**»»**}* 

t i=«k«*$fflft*»Ka)«a*a (^$2 5995 
6 9§) 

[0 0 6 0] (C) C*lbO)36¥*7XSffl^ 

[0061] cm 2 ohjso^s) m 4 izii^sgB^om 

6 0 »20)*lfia>»«l*«»*4:LT*SI(*U— 
1^*«-Cfc4« H4(za^^0iJ^-r^cfc5!c % *«Ba> 

(lF5 2<D#;3g) 2 2. 1/>XS5, ND^-fJU* — 6. 
U>X7. %S««8, **W0>***^9. sftSBtt 

[0 0 6 2] 2 1liGaA 5 , InGa 

P. InGaAlP, I n G a A' I A s H GaAIAs 

*l*«**<D»aS 2 2 fi*fc*«K£ J: 5 

[0063] i4 \z7f;?mf&\*m* m^m i iz^-r«« 

Hn:«Lfc*tM3* 

asswwu ^©ajassaicMiLfcytf- 

*fcc*L&a>i^— *f*as^e>o)3 1— u> h* 
Ett-eiitt < #a t-u> ha£*«ffl-r ft z fc t T*# 



[0 0 6 4] **M(D«2(DSIJ£a)»I8l3j3t^Ttt«-^ 
3tO)*a2 2tL"C**#b-if (il;M7 8 0 n 
nru il«*fiai*3mW) (Dffi»*SI$«¥fTftlC It 

<7)*3S2 1 £ LT¥»{*U— *f (%fii£S6 9 4 n m. 

OmW) $fflL^S$IZOt>-ClftB^-r^ 0 
[0 0 6 5] U>XH5li. S*2 13^6<DUJ 

tfyfia* -»ic«H*-cjs«yiicmtt*rti-ei*3 o 
ana. sitiii-*Ttt*rt'ctti o«w«-c**. z 

jsa< y *«ni*sa)i6A< y t BffiB c i= lx^mt 9 

fzB*rt-«fctf>lc. SK*lRll3L/>Xftffl*»oJ|RjSlffi 
K*<t?I1 OmmOv'J > K"J ±UUU>X5 1 t*sp*fil 
CL/>XftfflJ}$OlM^3 Omm0y'J > K 'J 

*;uu>X5 2£JHi*fc 0 

[0066] n d 7 ^ - 6 ii»ia*a)?lS»*&I 
i a>3tjfia>fls«-eisw L fcH 2 iz^-r cfc 3 lc < £ 

%aas (H4-cii*B&L-c*«) *jBi*T*#ai-r. 

+'D5iffi0>1 0 0%<D(iS£l*yffl2K z$*ij:fr[S][c|!f]L 
£*B§ L fc U— if tND7-fJ^-6i: OJffl^ 

SLt^-So ****9ici4 % B2a>*3ft< *tf»a> 

9l**«*rciBH-<-*»tJ:yB««ft*feZ-r. B 
8r*CDK<bli. Alt*3t**«**BBlT-cr*. (SlSpfecT) 
AltBBlcttB"***. *oT-«56*«|-C< 4tf»a>* 
^ASt$1t^<5:. < SimaBff C«. ZO 

y^^x»»+izfe**»» Lf-to&ir 

0)*ICS«««3 (3tQRi|Xl4c7)«$4) *ffl^+Ltfai> (* 

y«{*ni=i4«i a>XBa>»B£#B$tLfc^) 0 

[0 0 6 7] 4:BBO)B2 0!)«tt)»ttlzfll«X«flPBB 
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■rap ffift-t&nmit. «mmi6a>#an*:u— tf 2 1 a>/^ 

o Tig*. £>*i<i>o MW*(D/<7— AHf □^(t^ 

[0 0 6 8] »fi»S??-OU*-1 OlZ«fcy % 

»£LTI4ffilz % ^'JXA, SSrft^-, 

0<tLTI4. «l«i%a)iftA*i«0!)%«%£lciK 

c <t cdt*# « £ a <ca«atRaia^ -r — -e fetus . 

[0 0 6 9] 

[0 0 7 0] »c**ijl![zj:*tl;f. 3fet«Lt^-&fc 

fcCftlCjMKE*/* 1 ?— (4 2 Ofcrl^L 1 3 OmWflJtCD 
(5t^/<*7— -l»3E»"C*y. 0° &1>L3 0° CDSSCD 

±X**Z£tfmO. 1mmfl|:*3^Blti*lfe«ft-C* 
"J. 5fe0HM*ffi«£IK]O. 0 3mmftlZ-r+t(4. 
/< I 7-I427i2l 3mWlJt+»tS:4, 
[007 1 ] »c**WI=**lK* £ffi-CL***ME<D 

10kHz^UMHz fia<D»l*«flfB»»rt<Plffi 

[0 0 7 2] JE&MSWlCcfctU*. IB*3^0jE«IC. O 

■e#«*«iiip*a*atit-*-*ct36«'c#*. ccwtefflw 

*5S!Z<fc*Ltf 1 OkHz &l*L 1 MH z&JS0)AlMHlR] 



■Mtfit^nrefe y . •iMwicj&Bfc*/*'?-!* 2 o 

ttOLl 3 0mWSSfl)fiL*/^-r'3t»7?ft6fc 

*y*x*ju4P-*o«afwft*«ifii*ata«f 

[0 0 7 3] 3El3*«BBlZcb*ttf. 3Sa«ja^fiBmT*fi 

w*«*a«-r*^t36<-c#*o ccD3fe*jffli^gi4i o 
kHz^^nMH zasoBL^ip]Ha»3&<prtit?& 
y. *a«**««»«iwiiffl-r*L«**a)««*«ia 

SfcflliRiWWlzj&att^/^^-ttW 
tLI4. 2041^11 30 mwgjK<D(Si*3te/* , 3---c3fc# 

W»3S«i4o - 41^30' (DKScD^raift^gsir^ 

[11] *»H 0>m&<D»VUz.ViZiSx\s—'VX. 
l4Bi*U-1f £*JW*4: L-Cffil^«««a>3K«lHlttBa> 

[13] 13 (a) ttMHXj: LtO)b-!ffta)M» 
flr^^-ri!T% B3 (b) (4. zoi/-1f*fl)!tS»« 

[14] *^CDm2<DSIjffi(D^SlC^^^tt:U---t* : 

3 2tmm$s 

4 — 

5 [y>Xm 

6 ND7<;^- 

7 U>X 
8 

9 **wa>3fe**^- 

1 0 XL&miRZ? — 

1 2 e-^-*(z>3feas (Wi/- ifxi4@(*u— tf) 
22 «#%a>%a (*sw*L/— *f) 

5 1, 5 2 *>U > K'J*;Ub>X 

6 2 t-Ag 

6 3 b-ifxafflg 
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[Hl2] 




m)§mm xtm <£- (72) sew* ea* »m 



